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SPECIFICATION 

Improvements in drilling fluids 



This invention relates to drilling fluids. 

The term -drilling fluid" as us d in this specification includ s those fluid comoosltions whin* 

used in the course of the location, penetration and exploitation of natural gas- andnwmteum hJ^L 

SEJES^ knovvna drilling ^"^JSS^^ 

sinking wells in natural gas and oil fields, as weH as these weilbore fluids which are krSnM 
completion, and work ver fluids which are used in the c mpletion f TwX " 

thereof ^a^fr.??^"' com P° undin 9 dr,, " n S flu,d8 10 control the properties 1 r 

hJS^Z^ S^J? a "?P. t,n ? uni for a particular purpose, as described for example under the 

S2S , ini?S5 im tt f! taB Ruid8r in the third edition * Ki *-Othmer "Encyclopedia of ChemiSl 
Technology , Vo ume 1 7, pages 1 43 to 1 67, published 1 982 by John Wiley and Sen and mS Z 

h.mn2£? CW ? d l" 0 !!.' 3 dri,Hn9 fluld com P rlse « a variety of ingredients and it may be classified as 15 
^ *5 Wat9r ^ ed .° f °"- ba ! ed d ePBnd8n H upon whether the continuou s phase ffSd la 
waier or ou respective V- Among t he most important properties of a drilling flu.d I which reouVl ^ntml 

2 n ^ U,at, °? "1*? rhe ° l0sical ^ instrument ImaJ^RE^SSOT 

£T™h- US8 t * • 6 P J Urp ° Se 0f arrivin9 8t the best ™rm«lation possible under lab^rator?co™Sn^ 20 
The readings obtained on the instrument are used to derive the characterising parameteTs Sown ^ 
plastic viscosity, yield point and gel point value, all data being expressed I ZcllS Km unto fS 
less refined screening purposes, the viscosity of the fluid or of the oil on whfch it teased ma^bs 
measured on a Brookfleld viscometer, the results being expressed in Pa.s. A wWe va rie^of^ter 
25 soluble polymeric thickening agents, both non-ionic and anionic, has been proposed foTufe ^ « 
controlhng the rheological characteristics of water-based drilling fluids. Sm« S-based drillino 
fluids are generally alkaline in pH, it is convenient and economical to employ^ pSmerifcSboxvHcacids 
as rheology-contro. agents. In any case the polymer used for rheology con Jo hmay £ JSureB? ° 
occurring, semi-synthetic or fully-synthetic, and is generally used In combination wS ?noraanic 
30 rheology-control agents which are not soluble In water, such as bentonite and other davS It w5l also 30 
be appreciated that where one or more other inorganic solids are present in the fo™ VSl'i hSnST 
powder, such as barytes, they will also exert an effect on the rheological properties rf^edSo fluid 

is that termed fluid loss, that is to say, wastage of the drilling fluid by penetration orSSge^f ?he S5d 
through the earth formations which constitute the walls of the bore hole. Although special fluid Toss 
agente may form part of the formulation of the drilling fluid, control of fluid loss is dependent o £? me 
extent upon the selection of rheology-control agents. In the case of water-based drEg fluids Tin 
40 Particular, the wa^ 40 

loss. There has long existed a need forthe ability of the formulator of water-based drilling fluids to 
.mprove flu.d loss independently of any effect on rheological characteristics. 

Accordingly, one aspect of the present invention provides a drilling fluid comprisina as one of Its 

* B JES'T 8 prop ? rtion of a water-insoluble polymer present in an amount SuffiSen to Iffect 
45 the meological characteristics of the fluid and/or to improve fluid loss control un,c,emro aTO « 

taxrfJS^SKf, 0 k 8id9S '? the USe 01 3 water -insoluble polymer as an'addltive for a drilling fluid 

— --to-affectits-meol o gi c al cha roc toristtesaM|^tmprove4wd4osscontrol. _ _ _ 

, Af jrtated above, there are two main types of drilling fluids, water-based and oil-based, and the 
aforesaid water-insoluble polymer, which can be a synthetic polymer or a natural rubber latex can be 
50 included as an ingredient in either of such fluid types. 

The polymer will usually and preferably be available in the form of an aqueous dispersion and the 
polymer may be incorporated in a drilling fluid as one of its ingredients by adding a mfob -amount of 
the aqueous disperston to the drilling fluid, as this is the simptest and most convenient way^? 

SS SS^. pC S er . h .J? ^"i" 9 flUid - 8 water - based drillin 9 the polymer will become 

M^S^S^t ^ bUt Wh T the 0°*™' ,s inc ° r P°rated in an oil-based drilling fluid it may 55 
either be dispersed In the fluid or, as discussed below, become dissolved in the oil. 

Aqueous dispersions of the polymers are particularly useful in oihbased drilling fluids which in 
any case incorporate a small amount of water as a dispersed phase, and preferred polymers are natural 

60 StZ^'StlZZ SV " thetiC PO ' VmerS WhiCh are main,V S0,ub,e in Mrocarbon oils or which are 

60 oil-swelleble. The polymers may incorporate polymerised or copolymerised units derived from 60 

hl^S^T 8 "! w,,t, f endafTt ofeopWKc groups which render the polymers oil-soluble, such as 
hS i^ )8BVlat9 ?' f0r 8xa . mple ' lmu * mama c r Vlate, but those polymers are preferred which 
° r C ° mP J 1 l e 3 mai0r P"* 0 "' 0 " of copolymerised hydrocarbon. It is preferred to use 
hydrocarbon polymers and these may be hom polymers or cop lymers. Examples of suitable 
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Po.y iS obutv,ene and nature, ru bber te wh - h 
copo,yn,ers and b««CSSSSi^^^ ^j™ 8 " »*!fftS5SS^ 
copolym nsed butadiene and 1 60 to S% by^iaS 0se , wh ! ch conta '" 50 to 95% b? weigh f 
5 As just ndicated Dreferrsd n rt i,,m«i; * 9 ? c . opolymeris dstyrene. ""yweignt f 

polym rs, but polymers whlc* XS£ ^ ° r U86 oi, -° ased drilling fluids are 1 00% huH, u 

-2i»n«*^^ , K sasrc 1 o,other ^^^^1 as 

WhJS^Jn^SS^ 8 gel content will dissolve in the oil or sv. . 

The polymer It3elf is preferablv used in th* ~e 
may be prepared by a variety of coZenSnal J^Z.^IT*™? diSpareion and «* dispersions 

20 flne-particled dispersion, it may beXS?t^^^ ' S ° bt3 ' ned in fo ™ °° a 

procedure as. in general, coarse-particled emufctanV ^ L d,spers,on t0 a conventional agglomerate 
particle size of the emulsion is JSSSXSSSSS^S^, " ""Wd* emulsions The " 9 
when formulating a drilling fluid for a baX^uS k^. , *" mto account 00 a " empirical basis 

_ powder, it may be converted into a ZZ^JZL -T. 6 po,ymor is av ««able in the form of a drv 

and J°tH Se th ° P0 ' ymer d,Sperei °n in anTbastTdSg BTfKS *" 01 dr "" n9 
ana for thts oumosa an o m .,i«if:„. i ? annmg nuia, rt is necessarv to riion^. i«. iL 



20 



25 



also normally contain a sur^nYbu it Z%ZST* Um * 8tabi ' iSe them ' the dri ing fluid w ,T 
to disperse the polvmerdispS i the oZ fe^ add additJonal ^lubKurfLcSn 
30 polymer dispersion, or to the oil, or to both S b fOSSl ! Th V mUteifter may be added to ST 
emulsrfiers. such as sodium dHhlaSSiiSSSSf* f U8 f an ' 0nlc ' cationic or non-ionic 
Phenol alkylene oxide condensates a,kv,,su, Phosuccinates. fatty amlne/amide emulsified and alkyl 

35 

35 vvater-^nscrfuble polymers are useful for fiurd toS^nS iSL afcWia,d aqueous dia P«sions of 

control for aqueous systems than do wateramhk q ^° US Systam8 and 8ive better fluid loss ^ 
s,milar types to the mainly hZSKe?d£b^ W p °'V™r dispersions may Z £ 35 
mmor proportions of other copolymerisaKonom J^ ^ 6 "•P**"V those which contain 
based drilling fluids it is also pSsE to us e SX^? as 5° po| y™risable acids, but fo? water- 
40 copolymers, and polymers and copolymers tfaXln^Z* "l* 30 ^ 1 "* «atate and its 

— — - ^ve J cartage ^^^S^^ r . « 



IT will be appreciated that a wido mn ^ "^wnnanon. 

can be achieved by appropriate chofce c^yme^eS^^^^ Propertias a " d °r fluid loss 

50 The amount of polymer added to thn ^-mJ 8rand J P° , y'"er dispersions. oss 

and will depend to a g^at ettemS t^'S^p^^ff^* *• «"«« of the fluid 50 
and me degree 0 f control over the meologicahj°o D erties «nZ° « ,?? const,tutio " of the drilling fluid 50 
the amount of polymer may vary from 0 1 to 200 «™i m « c fluid 1088 tn8t is required. In general 
Wry basis) per 1000 parts by weightof^ 15 °'Partsby weight of polymer 

55 ofrer viscosity control agente such as clavs bentonit *! £ aSe ° f dri,,in 9 muds < usually contain 

1 5 parts by weight, more preferably 3 tolnt^^ ?T? b8rytes ' an amoun t of polymerof from to « 
usually required. Ho^SXKlSte P "* by -eight SngmudTs 55 
consist almost entirely of oil up to 10 times thi ~ f . * w ^°ver and completion fluids which mav 

so 

^tt^ over the rheologica, properties 60 

dispersion will be presented In ^nifcS d,spefsl °" of Itttfe consequence and the 60 
Conveniently, the concentration SusuX o! ^EZS!? ^ for tran8port " 
th.s ranoe can be usefully *mnlm,«ri. * m 40 10 6096 b ^ W8 '9ht but concentrations outside 
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£S£ ?* ^ Ch l^ en 3% * dry weI 8 ht of P° , V mer dfsp rei " h added to the oil the 
^? !L 8 lT eaSUred , 0n the Brookfield Viscometer, is increased at I est threefold I and/or the fllfd I « 
is reduced at least tenfold as compared with th plain oil ss 

a ,*;o.t!; , £" art ! nf< ? d red " ction in the f,u 'd loss as compared with plain water is preferably also 
achieved for wa er-based drilling fluids by appropriate choice of polymer. prereraD, V also 

^JOO* * e *P eclallv dril,in 8 muds - always contain a range of additives to control the 
propert es as indicated above and the aforesaid polymer dispersions would in practice be SL 

EK" a H ^ ?. dd ' tiVeS to C ntr °' the properties °< *« » ™d, •«* JXSS!to^i? 8 t^ W, 
JZ?to t d B 0 „ P l 0na " V u ent0n,te f ° th8r C,8yS f0r add,t,onal meolo 9V contro^nd ome^ditivis as 
55 o? ZT ^ H ° WeV ' ** Pr 86nt aqUe ° US disperelon3 ™* rep,ace ba «onite JSK ciys 
The invention will now be Illustrated by the following Examples. 
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Test methods 



1 k a„ the fol,owin 9 Examples mixtures of the ingredients listed were prepared on a laboratory «ir«,r 
indS r be.ow 9iVen ln ^ bY Weiflht Th ° mlXtUres Were tested usi "9 S a te« SSSTJ* 1 "" 



indicated below. »■«««.« were resrea us,n 9 vano «a test methods es , 5 

I est Method 1 ; 



20 



25 



unless T otheS «S^ e -T """^ °° 8 Br00kfie,d LVT V,SCOmeter at 6 and 60 ^ 

20 Test Method 2 

Bu C hn?r iS ,m e ff, U I ed i<taa ^E?' mixtur9 b Y filt ering the mixture under vacuum on a 

'mZ^n USin9 8 ^t^an" 542 filter paper of 6 cm diameter. This has a similar poresS to the 

P0^Z atm P X r „ U8 f If AP ' t93t 80,1,6 mixtUre8 9 ivi "S ^ '°w loss th?more 
porous -Whatman No. 1 filter paper was also used. "Whatman" is a registered Trade Mark) tL a..^ 

25 toss was rneasured either by the time taken for 20 ml of fluid to com SKg H th £ was less tlan 1 5 

minutes, or by the amount that had come through in 1 5 minutes If this wasless than 2 Q i mT 

Test Method 3 

This was used for water-based systems to measure the fluid loss control by fllterina under th* 
?n 'Sn-f S It,0n8 i et 2? in Te8t Method 2 ' the po,vmer dlsperei °" d »«ted to 5% P o S'comen?Sth 

22. S "J* S ° d,Um Ch ' 0ride ' ° r 88turated sod,um ch,orida - Und «t these condKs The vScost 30 
of the polymer dispersion was essentially the same as that of water. viscosity 30 

Example No. 1 

Oil 100 

"Aerosol" OT 2 .5 

35 ™ 3 35 

oil-ba^d e S 8 4 i n1 e d^ e, * VfeC08fty 81 6 60 ^ 81 6 * ° f *• Wnd ^"tionally used in making 
"Aerosol" OTis 60% sodium dioctyl sulphosuccinate 

TOe Brookflerd viscosity at 6 rpm was 32 cemlp^ 

Fluid loss in 1 5 minutes. Nil on 542 paper; 1 ml on No, 1 paper. 

45 Example No. 2 Ac 

Oil 10 o 45 

"Aerosol" OT 2 5 

PD1 6 ' 

Viscosity at 6 rpm was 1 40 cp, and at 60 rpm was 1 08 cp. 
50 Fluid loss Nil on 542 paper; Nil on No. 1 paper. 5Q 

Example No. 3 

on 100 
"Aerosol" OT 2 5 

PD1 {q 

5 5 Viscosity at 6 rpm was 1 2 1 0 cp. and at 30 rpm was 780 cp. 55 
Fluid loss Nil on 542 paper Nil on No. 1 paper. 



40 



4 
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Example Wo. 4 

0,1 100 

"Aer sol" OT I 

PD1 I 



at t> rpm was 152 cp, and at 60 mm w/ac nc 
Fluid loss Nil on 542 paper; half ml on No. 1 paper * 



Example No. 5 

in "Arkopal" N-040 l°° 

P01 i 

6 10 



Fluid loss Nil on 542 paper; half ml on No. 1 paper. 

1 5 0}( Example Wo. 6 

"Chemvert" PE I 00 15 

PD1 I 

60 ™ - ^ at 6 *m was 160 cp. and at 

20 

Example Wo. f 

0il 100 20 

"Aerosol" OT , = 

Water g* 

25 addlttoS of I^dS.^ ° f iUSt ^ SUrf8Ctam am * W3t8r « *. viscosity, without the 

wSESL iSSZ r S » 2 ° CP ,' rt and at 60 w as 8 cp. 25 
tk« « m J ln 1 m,nute 20 seconds. 

The f,u,d loss of the p lai n oil, without water or surfactant, was 20 ml In 25 second, 

30 rt<l Example Wo. 8 

0,1 100 

"Aerosol" OT 0 * 30 

PD2 g & 

PD2 is 6056 natural rubber latex. 

— sss^ssc*- — 



40 



■ Example Wo. 9 

"Aerosol" OT l°P 
PD3 g ,s> 



35 



PD3 Is a prevulcanized natural rubber latex of firra 

Viscosity at 6 mm was 23 m J«w -! 96 so,lds ^"tent . A 

Fluid loss 5.5 ml * at 60 rpm was 12 » 40 

Example Wo. 10 

45 0,1 100 

"Arkopol" N-040 a 

PD4 I 45 

C^o^ Version, approximately 50* 80llds conten , 

50 _ M Example Wo. 1 1 

Oil 1 

M W-w 50 



ann m»S! l ! n 7n PProXi T l elv ??* we, 9 ht so,ids a< ' ueou8 dispersion of a copolymer of 
V*£Z*B a 2? bU ? ft di8n a , nd 30 parts of «*« and * approximSv 7^ 1 



approximately 70% gel content. 



Example No. 12 

Oil 

"Arkopal" N-040 
PD6 



100 

3 

5 



Examples of fluid loss control on aqueous based systems are as follows:— 



15 



Time for 
2U mr 



Water 
mi in 
/ o mm 



20 



25 



No additive 

P01 

PD2 

P03 

PD5 

P06 

P07 

PD8 

PD9 

PD6 



9 sec 



30 sec 



6 

19 
15 

11 
18 
6 

0.5 



lime tor 20 ml 

9 sec 
1 5 sec 00 



6mins25sece° 



3%NaCf 
mi in 
70 mm 



15 



Saturated NaCI 



14* 
10° 

11 
18 

0.5 
12 
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25 



* slight ftocculation 
^severe ftocculation. 

30 PD? IS ^ 2 S disp ^|° n of ■ copolymer of butadiene and styrene containing approximately 40% 
Priftie, butedien * and1 *^ PPoxmateiy40% 
,S an ^ e ° n u t s dls P e ™on of a polyvinyl acetate homopoiymer of approximately 50% solids 

P09 is an JOueous hexy, 8Crylflte a „d 

" Poiym^^iTdX-dlo^ 

Wn/rnJ h u! 0 " OW,n9 ^P' 88 - equivalent values are given for temperatures in "C, and for pressures in 
1™' e i a l ,S conventional in the oil industry and as well understood by those skEThe art 

40 IS 3o0°lol?B^ ^compositions 0 f the drilling muds are based on barrels m^SS^Si * 

4U weigns 350 lb=»1 58.7 Kg) and pounds per barrel (ppb). 

In the following Examples, each formulation gives an amount of 1 barrel. 



30 
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Example Wo. 13 

tSS^fSS^ 5 " 80 at m2B Ol5/wat0r an<S 650 Psi/1000 ft (45.7 
45 An invert emulsion oil mud was formulated as follows: 



45 



50 



55 



Notes 



0,566 


bbl 


Diesel oil 


6 


ppb 


"Emul" 1 


2 


ppb 


"Emul FL" 2 


5 


ppb 


Lime 


2 


ppb 


"Emul Vis" 3 


32J9 


ppb 


Calcium chloride (96/98%) 


0.188 


bbl 


Water 


241 


ppb 


Barytas. 



50 



Primary emulsrfier commercially available from B. W. Mud Ltd. 
Secondary emulsifier commercially available from B. W. Mud Ltd. 
3 Vlscosifier commercially available from B. VU Mud Ltd. 



55 



6 



_GB 2 131 067 A 

The £££$1 Rh TaaSST"" " PD1 - - P^es d^m*^ 




Properties 



Cone ntrationof PD1 (ppfa) 
0 



Fann viscometer 
dial reading at 600 rpm 
dial reading at 300 rpm 
Plastic viscosity 
Yield point 
Gel point value 
Fluid loco hffl IP* 



Emulsion stability volts 



44 
23 
21 
2 

4/5 
-5^- 



540 




73 
43 
30 
13 
9/11 



820 



106 
64 
42 
22 

10/14 



840 



160 
97 
63 
34 

13/16 
T3 - 



850 



5 tt^.^"-*.**-* 

kg/cm*), ■ h and 500 psi differential pressure (93.3 °C and 35.1 5 

All viscosities were measured at 1 20°F (48.8°C). 
Example 14 

1 0 PD1 in an invert mud at 90/1 0 oil Am* ««> «*oj~ * ^ 

An invert ernu.sion ^^^21^3^^*^ ^/30*.8 m, 



15 



0.744 
4 
2 
5 
5 

9.6 
0.083 
165 

20 resuJarf^ <* »' «* the properties determined. Tne 



bbl 


Diesel oil 


PPb 


"Emul" 


ppb 


"Emul FL" 


PPb 


Lime 


PPb 


"Emul Vis" 


PPb 
bbl 


Calcium chloride (96/98%) 
Water 


ppb 


Barytes 



Properties 



Concentration of P01 (ppb) 



Fann viscometer 
dial reading at 600 rpm 
dial reading at 300 rpm 
Plastic viscosity 
Yield pofnt 
Gel point value 
Fluid loss HTWP* 
Emulsion stability volts 



33 
17 
16 
1 

5/6 
9.2 
1240 



67 

39 

28 

10 

7/9 

2.8 

2000+ 



7 


10 


103 


187 


65 


118 


38 . 


69 


27 


49 


10/13 


18/20 


2.6 


2.0 


2000+ 


2000+ 
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Example 1 5 

ZVm^Zs^ fnVOrt 8t 80/20 ° I,/Water ™ d PSi/1000 ft (38.38 

An invert emulsion oil mud was formulated in a low toxicity base oil as follows:— 



10 



15 



0.631 

7 

2 

6 

6 

5 

0.159 

24.7 

148 



bbl Base oil ("Energol" HPO): obtained from BP 

ppb "Kleemul" 1 

ppb "Kleemul" S 2 

ppb PD1 

ppb Lime 

ppb "Kleemul" Vis 3 

ppb Water 

ppb Calcium chloride (96/98%) 

ppb Ban/tea 



Primary omulsifier commercially available from B. W. Mud Ltd 
Surfactant commercially available from B. W. Mud Ltd 
Viscosifier commercially available from B. W. Mud Ltd 



hours. 



The properties of the mud were determined before and after hot-rolling at 250°F (1 2 1 °C) for 1 6 



5 



10 



15 



Properties 

Fann viscometer 
dial reading at 600 rpm 
dial reading at 300 rpm 
Plastic viscosity 
Yield point 
Gel point value 
Fluid loss HTHP* 
Emulsion stability volts 



Before hot-roll 



75 

46 

29 

17 

6/9 

1.4 

600 



After hot-roll 



100 

65 

35 

30 

7/10 

1.2 

560 



20 EKompJ© 10 

KmVSo'W TOS a " inVm mud Bt 75/25 oH/wat9r ratio and 650 psi/1000 ft m.r 
An invert emulsion oil mud was formulated as follows:— 



20 



25 



30 



0;566 

6 

2 

5 

4 

32.9 

0.188 

241 



bbl 


Diesel oil 


ppb 


"Emul" 


ppb 


"Emul FL" 


ppb 


Lime 


ppb 


"Emul Vis" 


ppb 


Calcium chloride (96/98%) 


bbl 


Water 


ppb 


Barytas 



25 



30 



To this base were addetf varying concentrations of PD6 and the DroDertles datermin«H 
The results are given in the following table: properties determined. 

Concentration of PD6 (ppb) 



35 



Properties 


0 

typical 


2 


4 


6 


Fann viscometer 

dial reading at 600 rpm 
dial reading at 300 rpm 
Plastic viscosity 
Yield point 

Gel paint value 
Fluid loss HTHP* 
Emulsion stability volts 


71 
46 
25 
21 

11/14 

5.6 

800 


75 
48 
27 
21 

11/15 

1.8 

980 


81 
51 
30 
21 

12/15 

1.6 

1200 


93 
59 
34 
25 

13/16 

1.2 

1260 



35 
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Exampl 17 



10 



0.819 

4 

2 

6 

5 

6 

0.091 

15.6 

134 



bbl 

ppb 

ppb 

ppb 

ppb 

ppb 

bbl 

ppb 

ppb 



Diesel oil 
"Emur 
"Emu! FL" 
PD6 
Lime 

"Emu! Vis" 
Water 

Calcium chloride {96/98%) 
Barytes 



•n. properties Were recorded before and after Hot-rCIng at 250 o F (l21 . Q ~ ~ houf8 



Properties 


Before hot-rolling 




After hot-roiling 


Fann viscometer 

Dial reading at 600 rpm 
Dial reading at 300 rpm 
Plastic viscosity 
Yield point 
Gel point value 
Fluid loss HTHP 
Emulsion stability volte 


29 
17 
12 
5 

2/3 
4.4 
796 


46 
28 
18 
10 
4/6 
3.6 
1040 





25 



30 
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15 Claims 

hydrocarbon oil aalm 2 €»■ 3. wherein tf» polymer to soluble or swellable in a 

.queoua „w,„ PH., , iB in<!<)rJ £X h SdriClSu "* M " m " » * *• 

'3- A drilling fluid ae claimed in Ctata 1 5~? *^"* , »P 0,0 °Mlymerl S odstyrene. 
si lent 70* by weight of ec«o^JtoXjeL^^ ln *f M™" » a copper eomorislno 
oopolymeriseble monomer* v ™"~ a bydrocerbon monomerta) and oite or mom other 8 

1 6. A drilling fluid as dalmedln CtaS Jo7!?,22^ ,, J« ,, ' S 'r ^ls, ' ■« aorylon Iril. 
werght of bydrocerbon monomono). ' Whe "" n ** ""'"h" Mmprise, at least 96% by 



35 



40 



« c *h * drillin 9 fluid as claimed in any ne of Claims 1 to 17 wherein th* ami x» . ^ 

Miss by fl we J 9ht r .""ir ^ 1 000 parts * s dX flu s ,,,n9 flu,d cont8iTO *»" 

1 3. A drilling fluid as claimed h any one of Claims 1 to 1 8 whomin tho w!im * 
« and ~^from1t 20pambywel B ht,rfpdyme^^^^ 

h.. . 20 ', A drimn 8 fluid as c,aimed in a "V one f Claimsl to 18 wnereTn^lS ' 4 

based I anc .contains .from 20 to 60 parts by weight of polyme, pe 1 , <£>C parts 5 o ?dX% 5 

of 4,:^^ 

10 c ntrolin^o^^ 



